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Amendments to the Claims : 

This listing will replace all prior versions, and listings, of claims in the application. 
Listing of the Claims . 

1 . (currently amended) An electrode for a secondary electrochemical cell 
comprising a substrate and a nanostructured material of a silicon-germanium 
alloy of formula Si(i-^Ge 2 or a alkali metal alloy of said silicon-germanium alloy, 
wherein z is from 0.25 to 0.75 and the nanostructured material is in the form of a 
single layer . 

2. (original) The electrode of claim 1 , wherein the alkali metal alloy is a 
lithium alloy. 

3. (currently amended)The electrode of claim 1 wherein the nanostructured 
material comprises is in the form of nanoparticles. 

4. (original)The electrode of claim 3, wherein the nanoparticles [has] have a 
diameter of not greater than about 300 nm. 

5. (original)The electrode of claim 4, wherein the nanoparticles [has] have a 
diameter of not greater than about 100 nm. 

6. (original)The electrode of claim 5, wherein the nanoparticles [has] have a 
diameter of not greater than about 50 nm. 

7. (original)The electrode of claim 1 , wherein the nanostructured material is a 
nanofilm. 

8. (original)The electrode of claim 7, wherein the nanofilm has a thickness of 
not greater than about 500 nm. 

2 
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9. (original)The electrode of claim 8, wherein the nanofilm has a thickness of 
not greater than about 200 nm. 

10. (origirsal)The electrode of claim 9, wherein the nanofilm has a thickness of 
not greater than about 100 nm. 

1 1 . (original)The electrode of claim 2, wherein the lithium alloy of the 
nanostructured material has the formula UxSi(i_z)Ge z , wherein x is at least about 
1. 

12. (original)The electrode of claim 1 1 , wherein the lithium alloy of the 
nanostructured material has the formula Li x Si(i_ Z )Ge z , wherein x is at least about 

2.5. 

1 3. (original)The electrode of claim 1 , wherein the nanostructured material has 
a cycle life that is stable over at least about 10 cycles. 

14. (original)The electrode of claim 13, wherein the nanostructured material 
has a cycle life that is stable over at least about 20 cycles. 

1 5. (originai)The electrode of claim 1 , wherein the nanostructured material 
exhibits a rate capability of at least about 1C. 

16. (original) The electrode of claim 1 , further comprising a binder and/or 
adhesive . 

17. (currently amended )The electrode of claim 1 , furth e r oomp r4si ng -a 
substr a t e wherein the layer of nanostructured material adheres to the substrate . 

3 
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18. (currently amended)The electrode of claim [17J1, wherein the substrate is 
a current collector and comprises a meta l. 

19. (withdrawn)A secondary electrochemical cell comprising an anode, a 
cathode, and an electrolyte, wherein the anode comprises nanostructured 
material of formula Si ( i_ Z )Ge 2 or a lithium alloy thereof, wherein 0 < z < 1 . 

20. (withdrawn)The secondary electrochemical cell of claim 1 9, wherein the 
secondary electrochemical cell is an electrochemical supercapacitor. 

21 . (withdrawn)The secondary electrochemical cell of claim 1 9, wherein the 
secondary electrochemical cell is fabricated on an integrated device. 

22-29 (cancelled) 

30. (canceled) An- e l ectrode for a s e condary e l ectrochemica l c ell compri s ing a 
o f g e rm a n i um or a g e rm anium alkali metal a l l oy, wh e r e in s a id nanofi l m h a s -a 
th i ckn e ss not gr e at e r th a n about 500 nm . 

31. (canceied) Th e e l e ctrod e of c l a i m 30, where i n th e th i ckn e ss of th e nanofilm 
is not greater than ab out 200 nm . 

32. (canceled) The electr o de of clai m 30, w here i n the thickness of the 
nanofilm i s not great er tha n ab e i f t- 1 ^ Q-nm . 

33. (canceled) Th e e l e ctrode of c l aim 30, wherein th e alka l i meta l a l loy is a 
l i th i um a l loy . 

34. (canceled) Th e e lectrod e of o lai m 30, wh e rein th e ele ctrod e comprises a 
contiguous germanium nanofilm. 

4 
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35. (canceled) Th e el e ct ro de o f clai m -3 Q, - wh e f e i i n - th e ele ctrod e compr i s e s a 
g e froa f w j m alkali metal alloy prodttceci4)y-e^tFc^riernicatiy atioying an alk a l i 
metal with a contiguous germ a nium nanofilm. 

36. (canceled) Th e ele ctr e d e-e f - G tai m^ Q- r ¥ / keFei ri th e electrode furthef 
comprises a conduc t i ve d i iuont . 

37. (canceled) The e l ectrod e of c l a i m 36, furth e r compr i s i ng a curr e nt 

©Q-|'[©CtO F"" 

38. (canceled) The e l ectrod e of cla i m 36, wh e r ei n th e e l e ctrode compr i s e s 
al tern a ting layers of german i um nanof i lm s and said- conduct i v e di l u e nt . 

39. (canceled) T h e ele ctr o d e of c lai m 36, wh e r ei n th e conduct i v o dilu e nt i s 
capabte~of~-binding or alloying with a n al ka li m e ta l . 

40. (canceled) The el e ctrod e of cl a im 39, where i n th e a l kal i m e t a l is lith i um . 

41. (currently amended) An electrode for a secondary electrochemical cell 
comprising a nanofilm of nanostructured material of formula Si (1 _ z) Ge z wherein 
0 < z £ 1 , the nanofilm being a continuous film which is not in the form of an 
aggregate of nanoparticles wherein the nanofilm is amorphous . 

42. (currently amended) An electrode for a secondary electrochemical cell 
comprising an alkali metal alloy of nanostructured material of formula Si ( i_z)Ge z 
wherein 0 < z < 1 and the alkali metal alloy is produced by electrochemically 
alloying an alkali metal with a nanofilm of the nanostructured material, the 
nanofilm not being in the form of an aggregate of nanoparticles and being 
continuous prior to electrochemical alloying with the alkali metal , wherein the 
nanofiim is amorphous prior to electrochemical alloying with the alkali metal , 

5 
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43. {currently amended). The electrode of claim 1 , wherein the electrode 
further comprises a conductive diluent and the conductive diluent is a metal or 
conductive carbonaceous material . 

44. (previously presented) The electrode of claim 43, wherein the conductive 
diluent is capable of binding or alloying with an alkali metal. 

45. (previously presented) The electrode of claim 44, wherein the alkali metal 
is lithium. 

46. (currently amended) An electrode for a secondary electrochemical cell 
comprising nanostructured material and a conductive diluent, wherein the 
nanostructured material comprises [a] germanium or germanium alkali metal 
alloy nanoparticles and the conductive diluent is a metal or conductive 
carbonaceous material . 

47. (previously presented) The electrode of claim 46, further comprising a 
current collector. 

48. (previously presented) The electrode of claim 46, wherein the electrode 
comprises alternating layers of germanium nanoparticles and conductive diluent. 

49. (previously presented) The electrode of claim 46, wherein the conductive 
diluent is capable of binding or alloying with an alkali metal. 

50. (previously presented) The electrode of claim 49, wherein the alkali metal 
is lithium. 

51 . (currently amended) The electrode of claim 1, wherein z is greaterthan 0.5 
and less than or equal to 0.75 . 

6 
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52. (Previously presented) The electrode of claim 41, wherein the nanofilm 
adheres to a substrate which serves as a current collector. 

53. (previously presented) The electrode of claim 41 , wherein the electrode 
comprises alternating layers of a nanofilm of nanostructured material of formula 
Si(i„ z) Ge z and a metal film. 

54. (Previously presented) The electrode of claim 41 , where the thickness of 
the nanofilm is no greater than 500 nm. 

55. (canceled) Th e e l e ctrode of cl a im 41 , whero i n the nanofilm is amorphous . 

56. (Previously presented) The electrode of claim 41 , wherein the nanofilm is 
a Ge-Si alloy. 

57. (Previously presented) The electrode of claim 42, wherein the nanofilm 
adheres to a substrate which serves as a current collector. 

58. (Previously presented) The electrode of claim 42 wherein the electrode 
comprises alternating layers of an alkali metal alloy of nanostructured material of 
formula Si (1 _ z) Ge 2 and a metal film. 

59. (Previously presented) The electrode of claim 42 wherein the alkali metal 
is lithium. 

60. (Previously presented) The electrode of claim 42, where the thickness of 
the nanofilm is no greater than 500 nm. 

61. (canceled) T he elec t r od e of c l aim 42, wher e in the nanof i lm is am o rp h ous 
prior to ele ctroch e m i ca l a ll oy i ng with the a l ka li m e ta l. 

7 
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62. (Previously presented) The electrode of claim 42, wherein the nanofilm is 
a Ge-Si alloy. 

63. (new) The electrode of claim 7 wherein the nanofilm is not in the form of 
an aggregate of nanoparticles. 

64. (new) The electrode of claim 63 wherein the nanofilm is an amorphous 
silicon-germanium alloy nanofilm. 

65. (new) The electrode of claim 1 wherein the nanostructured material is an 
alkali metal alloy of an amorphous silicon-germanium alloy nanofilm, the nanofilm 
not being in the form of an aggregate of nanoparticles. 



8 
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REMARKS 

Prior to entry of this amendment claims 1-21 and 30-62 are pending in the 
application, with claims 19-21 being withdraw! from consideration. This 
amendment cancels claims 30-40, 55 and 61 and adds new claims 63-65, 

The Amendments to the Claims 

Claim 1 has been amended to recite that the electrode comprises a substrate 
and that the nanostructured material is in the form of a single layer. This 
amendment is supported at by Fig. 3A and 3B and by the description in 
Examples 1 and 2. Applicants note that this limitation does not exclude the 
electrode configurations shown in Figs. 3C, and 3D, in which the substrate (and 
layer of nanostructure material) may be folded or rolled. 

Claim 3 had been amended to recite that the nanostructured material is in the 
form of nanoparticles. This amendment is supported at page 1 1 , paras. 49. 

Claims 4-6 have been amended for consistency with amended claim 3. 

Claim 17 has been amended to recite that the layer of nanostructured material 
adheres to the substrate. This amendment is supported at page 15, para. 59. 

Claim 18 has been amended to depend from claim 1, rather than claim 17, and 
specifies that the substrate comprises a metal. This amendment is supported at 
page 15, para. 60. 

Please cancel claims 30-40 without prejudice. 

Claims 41 has been amended to recite that the nanofilm is amorphous. This 
amendment is supported at page 14, para. 57, 



9 
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Claim 42 has been amended to recite that the nanofilm is amorphous prior to 
electrochemical alloying with the alkali metal. This amendment is supported at 
page 14, para. 57 and at page 20, para. 77, which describes formation of Li-Ge 
crystalline phase. 

Claims 43 and 46 have been amended to recite that the conductive diluent is a 
metal or conductive carbonaceous material. This amendment is supported at 
page 16, para. 61. 

Claim 51 has been amended to add the limitation that z is less than or equal to 
0.75. This upper bound is placed by the composition range in claim 1 . 

Claims 55 and 61 have been deleted in view of the amendments to claims 41 
and 42. 

Claim 63 depends from claim 7 and specifies that the nanofilm is not in the form 
of an aggregate of nanoparticles. Support for this limitation is found in Example 
4 (para. 73), the bright field transmission electron microscope image of Figure 5A 
and other locations in the application as filed. 

Claim 64 depends from claim 63 and specifies that the nanofilm is an amorphous 
Si-Ge alloy. These limitations are supported at page 14, para. 57, page 10, 
paras. 46-47 and Example 9. 

Claim 65 depends from claim 1 and specifies that the nanostructured material is 
an alkali metal alloy of an amorphous silicon-germanium alloy nanofilm, the 
nanofilm not being in the form of an aggregate of nanoparticles. This claim is 
supported at page 14 para. 57, page 10, paras. 46-47, page 3, para. 14 and 
Examples 4 and 9. 



10 
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The Rejection Under 35 U.S.C. 112 

Claim 51 was rejected under 35 U.S.C. 112 as being indefinite. Claim 51 has 
been amended to clarify that the upper limit of the germanium concentration is as 
set out in claim 1 , from which claim 51 depends. The rejection is believed to be 
obviated by the amendment to claim 51. Reconsideration and withdrawal of the 
rejection is respectfully requested. 

The Rejections Under 35 U.S.C. 102(b) 
Saitoh et al. 

Claims 1-18, 30-41 and 43-56 are rejected under 35 U.S.C, 102(a)/(e) as being 
anticipated by U.S. Pre-Grant Publication No. 2003/0165697 to Saitoh et al. 
(hereinafter Saitoh), Applicants note that claims 30-40 have been canceled. 

At page 2, paras. 9 and 14 Saitoh discloses a Sii. x - y Ge x C w semiconductor crystal 
including more two or more alternately stacked sets of an Sii^Ge* layer (0<z<1) 
which contains a carrier generating impurity and an Sii. w C w layer (0.01^w<1) 
which contains a carrier generating impurity higher in concentration than the Sh. z 
Ge z layer. The semiconductor crystal is described as being applicable to a 
bipolar transistor or a field-effect transistor (page 1, para. 1); no teaching is 
provided of use of the semiconductor crystal as an framework material for a 
battery. The SiGeC semiconductor crystal is produced via epitaxial growth on a 
substrate (para. 10); para. 26 teaches epitaxial growth on a silicon substrate. As 
shown in Fig. 3, if Sii. z Ge z layer forms the bottom layer of the SiGeC crystal, this 
layer contacts the Si substrate on the lower side of the layer and a Sii. w C w layer 
on the upper side of the layer. Intermediate Si-t. z Ge z layers are "sandwiched" 
between two Sh_ w C w layers. If a Sh. z Ge z layer forms the upper layer of the 
SiGeC crystal it contacts a Sii. w C w layer on the lower side of the layer. The 
thickness of each layer is preferably 1 nm or less (para. 44, page 4). 



11 
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Amended claim 1 recite that the electrode comprises a substrate and a 
nanostructured material, the nanostructured materials being in the form of a 
single layer . The nanostructured material is a silicon-germanium alloy of formula 
Si { i_ l3 Ge z where z is from 0.25 to 0,75. As discussed above, Saitoh teaches 
combination of multiple Sh- z Ge z layers with multiple Si^Cw layers. Therefore, 
Saitoh does not teach all the limitations of amended claim 1 . Reconsideration 
and withdrawal of the rejection of claim 1 is respectfully requested. Claims 2-18., 
43-45 and 51 depend from and incorporate all the limitations of claim 1. 
Applicants further note that claim 43 has been amended to specify that the 
conductive diluent is a metal or a conductive carbonaceous material. In view of 
all the foregoing, reconsideration and withdrawal of the rejections of claims 2-18, 
43-45 and 51 is also requested. 

Amended claim 41 specifies that the nanofilm is amorphous . As previously 
discussed, Saitoh discloses a Sii- x -yGexC w semiconductor crystal formed via 
epitaxial growth. Therefore Saitoh does not teach all the limitations of amended 
claim 41. Reconsideration and withdrawal of the rejection of claim 41 is 
respectfully requested. Since claims 52-56 depend from and incorporate all the 
limitations of claim 41, reconsideration and withdrawal of the rejections of claims 
52-56 is also requested. 

Amended claim 46 specifies that the nanostructured material comprises 
germanium or germanium alkalki metal alloy nanoparticles and a conductive 
diluent selected from metals and carbonaceous materials. Saitoh apparently 
fails to teach either germanium or germanium alkalki metal alloy nanoparticles or 
a conductive diluent selected from metals and carbonaceous materials. 
Reconsideration and withdrawal of the rejection of claim 41 is respectfully 
requested. Since claims 47-50 depend from and incorporate all the limitations of 
claim 41 , reconsideration and withdrawal of the rejections of claims 47-50 is also 
requested. 

12 
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Zhou et al. 

Claims 41, 42, 46-50 and 52-62 were rejected under 35 U.S.C. 102(b) as being 
anticipated by WO 01/96847(hereinafterZhou). 

Amended claim 41 specifies that the nanofilm is amorphous. Zhou does not 
specifically teach use of amorphous nanostructures or teach any benefits through 
use of amorphous nanostructures. In addition, all the x-ray data provided in the 
application indicates crystalline nanostructures. Furthermore, the references 
cited by Zhou as being suitable for formation of silicon nanostructures and 
nanostructured germanium do not teach formation of amorphous nanostructures. 
Zhou teaches that a suitable technique for forming silicon nanostructures and 
nanostructured Ge is the laser ablation method disclosed in the reference entitled 
"A Laser Ablation Method for the Synthesis of Crystalline Semiconductor 
Nanowires' (Morales and Lieber, Science, 279, 209-8-211, 1998). The other 
reference cited by Zhou, Zhang etal., Appl. Phys. Lett, 72, 15, 1835-1837, 1998 
teaches formation of crystalline silicon nanowires. (copies of abstracts/papers 
attached for the Examiner's convenience for interview?). Therefore, Zhou does 
not specifically teach all the limitations of claim 41 and reconsideration and 
withdrawal of the rejection of claim 41 is respectfully requested. Claims 52-56 
depend from and incorporate all the limitations of claim 41 . In addition, the Zhou 
reference fails to teach the additional limitations of claims 53, 54 and 56. In view 
of all the foregoing, reconsideration and withdrawal of the rejections of claims 52- 
56 is requested. 

Amended claim 42 specifies that the nanofilm is amorphous prior to 
electrochemical alloying. As previously discussed, Zhou does not specifically 
teach use of amorphous nanostructures. Therefore, Zhou does not specifically 
teach all the limitations of claim 42 and withdrawal of the rejection of claim 42 is 
respectfully requested, Claims 57-62 depend from and incorporate all the 
limitations of claim 42. In addition, the Zhou reference fails to teach the 
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additional limitations of claims 58, 60 and 62. In view of all the foregoing, 
reconsideration and withdrawal of the rejections of claims 57-62 is requested. 

Amended claim 46 specifies that the nanostructured material comprises 
germanium or germanium alkalki metal alloy nanoparticles and a conductive 
diluent selected from metals and carbonaceous materials, Zhou fails to teach 
use of a conductive diluent selected from metals and carbonaceous materials. 
Therefore, Zhou does not specifically teach all the limitations of claim 46 and 
reconsideration and withdrawal of the rejection of claim 46 is respectfully 
requested. Claims 47-50 depend from and incorporate all the limitations of claim 
46. In addition, Zhou does not teach the specific structure of claim 48. In view of 
all the foregoing, reconsideration and withdrawal of the rejections of claims 47-50 
is also requested. 

The Rejections Under 35 U.S.C. 103(a) 
Sammeiis et al. in view of Zhou 

Claims 42, 46-50, 57-59, 61 and 62 were rejected under 35 U.S.C. 103(a) as 
being unpatentable over U.S. Patent No. 4, 346,152 to Sammeiis et al 
(hereinafter Sammeiis) in view of Zhou. 

The Office Action states that at the time of the invention it would have been 
obvious to one of ordinary skill in the art to optimize the alloy structure size of 
Sammeiis as taught by Zhou. 

Amended claim 42 specifies that the nanofilm is amorphous prior to 
electrochemical alloying. Applicants respectfully submit that the combination of 
the Sammeiis and the Zhou references do not specifically teach this limitation. 
Therefore, reconsideration and withdrawal of the rejection of claim 42 is 
respectfully requested. Claims 57-59 and 61-62 depend from and incorporate all 
the limitations of claim 42. Therefore, reconsideration and withdrawal of the 
rejection of claims 57-59-61-62 is also requested. 
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Claim 46 contains the limitation that the electrode comprises a conductive diluent 
selected from metals and carbonaceous materials. Neither the Zhou nor the 
Sammells references appear to teach use of a conductive diluent in the 
electrode. In the absence of such teaching, Applicants respectfully submit that 
the combination of the Zhou and Sammells references fails to teach all the 
limitations of claim 46. Applicants also submit that the combination of the Zhou 
and Sammells references fails to teach the electrode structure of claim 48. In 
view of all the foregoing, Applicants respectfully request reconsideration of claim 
46 and claims 47-50, which depend from claim 46. 

Sammells in view of Zhou and further in view of Kriesel et al. 

Claims 30-40 and 60 were refected under 35 U.S.C. 103(a) as being 
unpatentable over Sammells in view of Zhou as applied above and further in view 
of U.S. Pre-Grant Publication No. 2004/0106741 hereinafter Kreisel. Applicants 
note that claims 30-40 have been cancelled. 

The Office Action states that Sammells as modified by Zhou does not 
teach the specific thickness of the film, but does teach the size of the particles 
used in the film. The Office Action further states that the size of Zhou's particles 
would form a very thin nanofilm when used in a coating an asserts that it would 
have been obvious to one having ordinary skill in the art to optimize the thickness 
of the nanofilm of Sammels as modified by Zhou as taught by Kriesel. Applicants 
respectfully disagree, but note that the combination of the Sammells, Zhou and 
Kriesel references fails to teach the all the limitations of claim 60. Through its 
dependence from claim 42, claim 60 incorporates the limitation that the Si-Ge or 
Ge nanofilm is amorphous prior to electrochemical alloying. The combination of 
the Sammells, Zhou and Kriesel references fails to fairly teach this limitation. 
Therefore, reconsideration and withdrawal of the rejection of claim 60 is 
respectfully requested. 
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The New Claims 

Claims 63 and 64 depend from claim 7 and claim 65 depends from claim 1 . 
Since claims 1 and 7 are believed to be in condition for allowance, claims 63-65 
are also believed to be in condition for allowance. 



Conclusion 

AH claims being in condition for allowance, passage to issuance is respectfully 
requested. 



Applicants hereby request that an extension of time be granted for the filing of 
this response. It is believed that a fee of $555, for a three months extension of 
time, is due with this submission. It is believed that no claims fees are due since 
the number of dependent claims canceled in this response exceeds the number 
of dependent claims added. If the amount submitted during EFS filing of this 
response is incorrect, please charge any deficiency or credit any overpayment to 
deposit account 07-1969. 



Respectfully submitted. 



Tamala R. Jonas 
Reg. No. 47,688 

Greenlee, Winner and Sullivan, P.C. 

4875 Pearl East Circle, Suite 200 
Boulder, CO 80301 
Telephone: (303) 499-8080 
Facsimile: (303) 499-8089 
E-mail: us ptomail(g)greenwin.com 
Attorney docket No. 27-06 
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